A ge-related macular degeneration (AMD) occurs in two forms, dry and wet, and is the leading cause of blindness in Americans 60 years of age and older. Dry AMD, the more prevalent form, leads to slow photoreceptor degeneration in the macula. Wet AMD accounts for most cases with severe vision loss because it is associated with neovascularization, leakage of new vessels, acute hemorrhage, and rapid photoreceptor degeneration. Studies on the pathogenesis of AMD indicate that inflammation is a fundamental component of the disease process and that the alternative pathway (AP) of complement plays a critical role in driving the inflammatory response. Genetic evidence has identified variations in the complement inhibitory protein factor H (fH) [1] [2] [3] [4] [5] and in the complement activation-proteins factor B (fB), C2, and C3 6,7 as major risk factors for AMD. The most prevalent polymorphism in fH, a mutation at position 402 (Y402H), is associated with a 48% risk for AMD by 95 years of age for homozygotes compared with a 22% risk for noncarriers. 8 In addition, several noncoding regions in fH have been identified that contribute to disease susceptibility. 5 The alternative pathway is 1 of 3 complement activation pathways (the others are the classical and lectin pathways) that share a common terminal pathway. Although the AP can be activated spontaneously on foreign surfaces, it also serves an important function as an amplification loop for the other two pathways through formation of the AP C3 convertase, an enzymatic complex that cleaves C3 into C3a and C3b. The C3b fragment can initiate the formation of additional AP C3 convertase after the binding and cleavage of factor B. Factor H is a fluid-phase inhibitor of the AP present in human and rodent sera at concentrations of approximately 500 g/mL. It associates with C3b and interferes with the formation and stability of the AP C3 convertase, and it functions as a cofactor for factor I that mediates cleavage and inactivation of C3b. The protein is composed of 20 repetitive units of 60 amino acids called short consensus repeats (SCRs), which make up functional domains in fH. Factor H has binding sites for C3b/C3d (SCR1-4, SCR12-14, SCR19 -20), heparin (SCR7, SCR13, SCR19 -20), sialic acid and glycosaminoglycans (SCR19 -20, SCR7), and C-reactive protein (SCR7). The C3b binding site in SCR1-4 is essential for its factor I cofactor activity, and the C3b/C3d/polyanion-binding site in SCR19 -20 is important for surface binding and cell surface regulation (for a review, see Ref. 9) . Y402H in fH lies at the center of a major binding site in SCR7. 10 It has been suggested that this mutation may alter the interaction of fH with target surface polyanions, particularly glycosaminoglycan heparin-sulfate, 10, 11 and may reduce its binding affinity to surface-attached C-reactive protein, 12 although recent results argue this to be an experimental artifact. 13 Mutations in the There remains a significant need for novel therapeutic approaches to treat AMD. Here, we characterize a novel, targeted inhibitor of the AP in a mouse model of choroidal neovascularization (CNV). The inhibitor, CR2-fH, comprises a targeting domain (SCR1-4 fragment of complement receptor 2 [CR2]) and a complement inhibitory domain (SCR1-5 fragment of fH). The CR2 targeting moiety binds iC3b, C3dg, and C3d, cellbound cleavage fragments of C3 present at sites of complement activation.
14 The same CR2 targeting domain has been used previously to target Crry, a rodent inhibitor of all complement activation pathways, 15 and we have recently shown that target binding and complement inhibitory activity of CR2-fH is dependent on CR2-C3d-mediated interactions.
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MATERIALS AND METHODS
Animals
CFB
Ϫ/Ϫ mice on a C57BL/6 background were generously provided by V. Michael Holers (University of Colorado Health Science Center, Denver, CO). C57BL/6 mice were generated from breeding pairs (Harlan Laboratories, Indianapolis, IN). Animals were housed under a 12-hour light/12-hour dark cycle with access to food and water ad libitum. For CNV lesions, 3-month-old mice were anesthetized (20 mg/kg xylazine, 80 mg/kg ketamine), and pupils were dilated (2.5% phenylephrine HCl and 1% atropine sulfate). Argon laser photocoagulation (532 nm, 100 m spot size, 0.1 second duration, 100 mW) was used to generate four laser spots in each eye surrounding the optic nerve with the use of a handheld coverslip as a contact lens. Bubble formation at the laser spot indicated the rupture of Bruch membrane. 17 For tail-vein injections, the vein was vasodilated by heat, a 25-gauge needle was inserted, and a 50 L volume was injected (250 g CR2-fH in PBS, molar equivalent of CR2 in PBS [113 g], or PBS only). Dosing and treatment schedules are outlined in Results. All experiments were performed in accordance with the ARVO Statement for the Use of Animals in Ophthalmic and Vision Research and were approved by the University Animal Care and Use Committee.
Plasmid Construction, Expression, and Purification of CR2-fH and CR2 Control
Two expression plasmids were prepared, one for the generation of the CR2 control protein and one to produce CR2-fH. Both contained the sequence encoding the four N-terminal SCRs of mouse CR2 (residues 1-257 of mature protein; RefSeq accession number NM_007758; www.ncbi.nlm.nih.gov/locuslink/refseq/ provided in the public domain by the National Center for Biotechnology, Bethesda, MD); in the CR2-fH vector, mouse CR2 is linked to the sequence encoding the 5 N-terminal SCR of mouse fH (residues 1-303 of mature protein; RefSeq NM 009888). Both constructs were prepared with a (G 4 S) 2 linker, and all procedures were carried out using standard PCR methods. The expression plasmid was the previously described PBM vector with a CD5 signal peptide sequence. 18 Final plasmid constructs were trans- , and culture supernatant was centrifuged at 2000g for 20 minutes, then filtered through a 0.22-m filter. CR2 and CR2-fH were purified from the filtered supernatant by anti-mouse CR2 (mAb 7G6) affinity chromatography, as described previously. 18 Purified CR2 and CR2-fH gave a single band of appropriate molecular mass by SDS-PAGE. Detailed in vitro characterization of the fusion protein demonstrating AP specific activity is presented elsewhere.
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Assessment of CNV Lesions
Relative CNV size was determined in flatmount preparations of RPEchoroid stained with isolectin B (which binds to terminal ␤-D-galactose residues on endothelial cells and selectively labels the murine vasculature; see Fig. 1A-C) . 17 In brief, eyes were collected and immersionfixed in 4% paraformaldehyde (PFA) for 2 hours at 4°C, after which the anterior chamber, lens, and retina were removed. Eyecups were incubated in blocking solution (3% bovine serum albumin, 10% normal goat serum, and 0.4% Triton-X in Tris-buffered saline) for 1 hour. Isolectin B (1:100 of 1 mg/mL solution; Sigma-Aldrich, St. Louis, MO) was applied to eyecups overnight at 4°C in blocking solution. After extensive washing, eyecups were flattened using four relaxing cuts, coverslipped with mounting medium (Fluoromount; Southern Biotechnology Associates, Inc., Birmingham, AL), and examined by confocal microscopy (TCS SP2 AOBS; Leica, Bannockburn, IL). Fluorescence measurements, taken from 2 m sections using confocal microscopy (40ϫ oil lens), were used for size determination. A Z-stack of images through the entire depth of the CNV lesion was obtained at the same laser intensity setting for all experiments. For each slice, overall fluorescence was determined to obtain pixel intensity against depth (Fig.  1D) , from which the peak intensity and the area under the curve (indirect volume measurement) were calculated (Fig. 1E) . 17 Data are expressed as mean Ϯ SEM per eye. Individual CNV lesions were also photographed under a microscope (Zeiss, Thornwood, NY) equipped for fluorescence and digital microscopy (Spot camera; Diagnostic Instruments, Sterling Heights, MI).
Immunohistochemistry
Immunohistochemistry was performed as previously described with minor modifications. 19 Complement deposition is documented using C3d-FITC (1:100; DakoCytomation, Peterborough, UK; see, for example, Ref. 16 ). For localization of CR2-fH, the CR2 portion of the fusion protein was localized with a mAb against CR2 (1:100; hybridoma clone 7G6, generously provided by V. Michael Holers) and visualized by using anti-rat Alexa 488 (1:400; Invitrogen, Carlsbad, CA). No primary antibody condition was used as negative control. This antibody also recognizes mouse CR1, an alternatively spliced protein transcribed from the same gene as CR2. 20 Localization was performed either in flatmounts of RPE-choroid lightly fixed in 2% PFA or fresh-frozen sections postfixed in ice-cold acetone. Each staining was performed on more than three eyes per condition. Staining was examined by fluorescence microscopy (Zeiss) equipped with a digital black-and-white camera using a fixed exposure time per experimental condition (e.g., time series for C3d or CR2 staining after CR2-fH or PBS injection and negative control). C3d images were false-colored (Photoshop; Adobe Systems, San Jose, CA). Quantification of CR2 fluorescence was performed with ImageJ software (developed by Wayne Rasband, National Institutes of Health, Bethesda, MD; available at http://rsb.info.nih.gov/ ij/index.html) to measure a grayscale value within the range of 0 to 256.
Electroretinography
ERG recordings and data analyses were performed as previously detailed 21, 22 (EPIC-2000 system; LKC Technologies, Inc., Gaithersburg, MD). Stimuli to determine overall retinal responsiveness consisted of 10 s single flashes at a fixed intensity (2.48 cd ⅐ s/m 2 ) under scotopic conditions (Fig. 1F ). Measurements were performed before (baseline ERG) and after the CNV lesion period. Peak a-wave amplitude was measured from baseline to the initial negative-going voltage, whereas peak b-wave amplitude was measured from the trough of the a-wave to the peak of the positive b-wave. ERG responses were found to decline with increasing size of the CNV lesion (Fig. 1G) , affecting a-and b-waves equally.
Quantitative RT-PCR
RPE-choroid fractions were isolated from control and CNV eyes and were stored at Ϫ80°C until use. Quantitative RT-PCR analyses were performed as described in detail previously. 23 Primers used were: ␤-actin forward 5Ј-AGCTGAGAGGGAAATCGTGC-3Ј and reverse 5Ј-ACCAGACAGCACTGTGTTG-3Ј; C3 forward 5Ј-GGAAACGGTGGA-GAAAGC-3Ј and reverse 5Ј-CTCTTGACAGGAATGCCATCGG-3Ј; VEGF forward 5Ј-CAGGCTGCTGTAACGATGAA-3Ј and reverse 5Ј-GCATTCA-CATCTGCTGTGCT-3Ј. Real-time PCR analyses were performed in triplicate in a sequence detection system (GeneAmp 5700; Applied Biosystems, Foster City, CA) using standard cycling conditions. Quantitative values were obtained by the cycle number. FIGURE 2. CNV in CR2-fH-treated and fB-deficient mice. CNV development was evaluated 6 days after laser photocoagulation using isolectin-B4 staining. (A) Representative images, (B) with corresponding quantification of data (lesion size, integrated pixel intensity). (A) CFB Ϫ/Ϫ mice (n ϭ 18) or wt mice (n ϭ 12) treated with intravenous injections of PBS (n ϭ 19), CR2 (133 g; n ϭ 9), or CR2-fH (250 g; n ϭ 11) on days 0, 2, and 4 after laser photocoagulation. Isolectin-B4 staining intensity is reduced in CR2-fH-treated and CFB Ϫ/Ϫ animals compared with PBS and CR2-treated controls. (B) Comparison of the size of the lesions suggests that the absence of the alternative pathway (CFB Ϫ/Ϫ ) reduced CNV size by approximately 65%, whereas AP inhibition with CR2-fH reduced CNV size by 40% compared with PBS or CR2 controls. n.s., not significant. 
Statistical Analysis
For data consisting of multiple groups, one-way ANOVA followed by Fisher post hoc test (P Ͻ 0.05) was used; single comparisons were made with t-test analysis (P Ͻ 0.05).
RESULTS
Effect of Alternative Pathway Inhibition and Deficiency on CNV Development
Activation of the AP and an associated inflammatory response are involved in the development of CNV in mice and humans. We investigated the use of CR2-fH, a novel targeted inhibitor specific for the AP, in a mouse model of CNV. The model involves the induction of lesions by laser photocoagulation of Bruch membrane, which produces characteristics typical of human CNV with vessels penetrating the RPE-Bruch membrane to invade the retina ( Fig. 1A-C; for examples, see Refs. 17, 24, 25) . The development of CNV and retinal function after laser photocoagulation were assessed in mice treated with intravenous injections of CR2-fH or vehicle (CR2 or PBS). Animals received tail-vein injections of CR2-fH (250 g), CR2 (133 g, molar equivalent), or PBS immediately after laser photocoagulation and on days 2 and 4. On day 6, mice were analyzed electrophysiologically and killed. Factor-B-deficient mice (CFB Ϫ/Ϫ ) that lack a functional AP served as a positive control. CR2-fH significantly reduced the size of the CNV lesion as measured histologically by isolectin B4 staining of RPE-choroid flatmounts (Fig. 2) . Intravenous injections of CR2-fH significantly reduced CNV (approximately 40%) compared with PBS injections (P Ͻ 0.01; PBS, 19 eyes; CR2-fH, 11 eyes), and there was no difference in CNV between PBS-and CR2-treated mice (P ϭ 0.1; CR2, 9 eyes). CNV development was also significantly reduced in CFB Ϫ/Ϫ mice compared with wild-type (wt) mice (approximately 65%; P Ͻ 0.001; Fig. 2 ).
ERG recordings were assessed to follow the extent of the lesion as described by Caicedo et al. 26 ( Fig. 1F , ERG traces). Reduction in ERG amplitudes is most likely a compound effect of damage to the retina because of the overlying CNV lesion 26 and a reduction of retinal oxygen supply 27, 28 resulting from the impaired RPE-choroid integrity and is correlated with the extent of the lesion (Fig. 1G) . Two parameters of the ERG response were analyzed: a-wave amplitudes, which are a direct reflection of the photoreceptor currents generated by the absorption of light; and b-wave amplitudes, which are a mass potential generated by the bipolar cells that sum photoreceptor output (for a review, see Ref. 29) . The four lesions caused a reduction in ERG amplitudes to approximately 60% of the baseline values in wt animals for a-and b-wave amplitudes (Fig.  3A) . Eliminating or blocking AP activation blunted but did not prevent this decrease in ERG amplitudes. Photoreceptor function was significantly preserved in CFB Ϫ/Ϫ mice ( Fig. 3A ; CFB Ϫ/Ϫ vs. wt after CNV; P Ͻ 0.01), whereas b-wave amplitudes did not reach significance. Intravenous injections of CR2-fH similarly protected retina function. In PBS-injected animals, a-and b-wave amplitudes were reduced to almost 55% of the baseline values (Fig. 3B) . Both parameters were significantly preserved after CR2-fH treatment compared with the PBS-injected controls ( Fig. 3B ; a-wave, P Ͻ 0.01; b-wave, P Ͻ 0.02).
Effect of AP Inhibition and Deficiency on CNV-Associated Upregulation of C3 and VEGF
To gain further insight into how CR2-fH may modulate angiogenesis, we examined the local expression of VEGF and C3. The angiogenic factor VEGF plays an important role in the development of CNV in mice and humans, 17, 30 and recent data indicate that AP-dependent inflammation plays a role in the upregulated expression of VEGF in the RPE-choroid. 31 Given that the combined data in the literature have shown that CNV growth is associated with changes in mRNA and protein for VEGF and complement components, 17,30 -33 we investigated mRNA changes only. Quantitative RT-PCR revealed that VEGF and C3 mRNA were significantly upregulated in RPE-choroid samples from CNV mice at 1, 3, and 6 days after injury, with peak levels seen at day 3 (Fig. 4A) . Thus, the RPE-choroid can be a source of C3 in this model, raising the possibility that locally produced complement may contribute to VEGF release and CNV. CR2-fH treatment resulted in approximately 50% reduction in VEGF and C3 mRNA levels from that seen in control-treated mice (P ϭ 0.008 and P ϭ 0.002, respectively; Fig. 4B ). In CFB Ϫ/Ϫ mice, VEGF and C3 mRNA levels were reduced by approximately 95% and 90%, respectively, compared with wt mice (P ϭ 0.001 and P ϭ 0.03, respectively; Fig.  4B ). These data indicate that local VEGF and C3 expression by the RPE-choroid after laser injury is largely AP dependent. There does appear to be a correlation between VEGF mRNA expression and CNV because the level of VEGF mRNA expression in CR2-fH-treated mice was significantly higher than in fB-deficient mice, which correlated with the greater level of reduction of CNV in the CFB Ϫ/Ϫ mice.
Retinal Localization of C3d and CR2-fH
To correlate CR2-fH treatment with the pathogenesis of disease, we analyzed the localization of CR2-fH and the complement activation product C3d, a covalently attached breakdown product of C3 and a target ligand for CR2-fH. C3d was deposited at the edge of the CNV lesion as early as 12 hours after laser damage, with decreased levels 6 days later (Fig. 5A) . C3d deposition at the edge of the lesion was also apparent in RPE-choroid flatmounts (Fig. 5B) . To investigate the bioavailability of CR2-fH at the site of injury, CR2-fH (250 g) was administered intravenously on day 3 after laser injury, and eyes were harvested 24 hours later. Anti-CR2 immunofluorescence was used to probe for CR2-fH in CNV lesions (Fig. 6A) . Some immunopositive staining was localized at the edge of the CNV lesion in the PBS-treated animals. This may in part be due to presence of certain immune cells that normally express CR2; alternatively, CR1-positive cells could also be detected by this antibody. 20 No nonspecific staining was observed when the primary antibody was eliminated. However, CR2 staining was significantly higher in CR2-fH-treated mice ( Fig. 6B ; P Ͻ 0.001), and C3d deposition and CR2-fH binding showed similar patterns of staining, with both proteins localized to the lesion edge, indicating CR2-fH targeting. Thus, intravenously administered CR2-fH gains access to the RPE after laser injury, where it can bind its target ligand, C3d.
Therapeutic Analysis of CR2-fH
AMD is a slowly progressing disease. We investigated the use of CR2-fH in more therapeutically relevant paradigms involving delayed CR2-fH treatment after injury. Additional treatment protocols consisted of administering CR2-fH on days 3, 5, and 7 after laser injury or on days 6, 8, and 10 after injury. In both cases, histologic and electrophysiological analyses were performed 2 days after final CR2-fH treatment (day 9 or 12). Because b-wave amplitudes have been reported to be more prone to deterioration in CNV, 26 only b-waves are reported here, though similar results were obtained analyzing either ERG component. As was acute treatment, delayed CR2-fH treatment was therapeutically effective (Fig. 7) . Delaying initiation of CR2-fH treatment until day 3 after photocoagulation, which represents the peak expression of C3, significantly reduced the amount of CNV (P Ͻ 0.002) and preserved retinal function (P ϭ 0.05; Fig. 7 ). CR2-fH was also protective when treatment was initiated on day 6 after photocoagulation, which was beyond the peak of C3 mRNA expression and C3 deposition (P ϭ 0.02; Fig. 7) . Thus, CNV progression can be reduced in animals subsequent to peak levels of complement activation and VEGF expression in the lesion. Quantitative RT-PCR was performed on RPE-choroid samples removed 1, 3, and 6 days after laser photocoagulation. Quantitative values were obtained by cycle number (C t value), determining the difference between the mean experimental (VEGF or C3) and control (␤-actin) ⌬C t values. VEGF and C3 mRNA expression was significantly increased as early as 1 day after laser injury and reached a peak by 3 days. (B) Fold difference for QRT-PCR on RPE-choroid samples removed 1 day after laser photocoagulation from wt and CFB Ϫ/Ϫ , and wt mice treated with PBS or CR2-fH. VEGF and C3 mRNA expression was significantly decreased when AP pathway activation was eliminated (CFB Ϫ/Ϫ ) or inhibited (CR2-fH). Eyes from four animals were evaluated per group.
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DISCUSSION
An association of AMD with complement was originally indicated by the deposition of various complement proteins in the drusen of patients with AMD. 30 More recently, a close association between AMD and the alternative pathway of complement has been shown by the discovery that polymorphisms of the human fH gene are a risk factor for all forms of AMD. [1] [2] [3] [4] It has been shown subsequently that polymorphisms of genes encoding the alternative pathway proteins fB and C3, 6, 7 as well as the classical pathway protein C2, 6 are also associated with AMD. Studies in animal models of CNV, a major pathologic occurrence with wet AMD, also support an important role for complement in AMD.
In mouse CNV, a role for the terminal complement pathway and the cytolytic membrane attack complex (MAC) is indicated by combined data showing that CNV is reduced in C5-deficient mice and in mice treated with MAC inhibitors, 32, 34 though the complement activation products C3a and C5a have also been implicated. 17 Deficiency or inhibition of classical and lectin pathway proteins has no impact on murine CNV, 31 but inhibition of the alternative pathway by fB siRNA appears to significantly reduce CNV. 31 However, the data from studies showing that fB siRNA protects against CNV must be interpreted with caution, based on the recent report that siRNA can suppress angiogenesis and CNV through TLR3 activation independent of the knockdown target gene. 35 In the present study, we con- firm a key role for the alternative pathway in murine CNV by demonstrating that fB deficiency is associated with a significant reduction in the size of CNV after laser injury, preserved retinal function, and decreased VEGF mRNA expression. Furthermore, we demonstrate the importance of the alternative pathway in a clinically relevant therapeutic paradigm using CR2-fH, a novel complement inhibitor specific for the alternative pathway that targeted to sites of C3 deposition in the RPE-choroid after intravenous injection. Of therapeutic relevance, CR2-fH slowed CNV progression and reduced retina function loss when administered days after laser injury and during the rapid growth of the CNV lesion. Although defects in complement regulation are associated with AMD, available evidence indicates that additional insults are required for the development of wet AMD, and here laser photocoagulation is used to induce injury that leads to a timedependent increase in complement activation, VEGF production, and CNV. Of note, fH deficiency results in retinal abnormalities and vision dysfunction in aged mice, and while these studies suggest that there is no requirement for an additional trigger for complement-dependent retinal disease, fH-deficient mice do not develop vasculature changes. 36 It should also be noted that fH-deficient mice contain very low levels of circulating C3 because of uncontrolled activation of complement in the fluid phase, 37 whereas the polymorphisms in the human fH gene associated with AMD occur within a region of fH that affects cell binding and cell-surface complement regulation but not fluid-phase regulation. Together, these results indicate that complement activation is involved in murine photoreceptor health (see also Ref. 38 ) but suggest that other factors, such as mechanical lesions, are required for CNV. The situation is similar for VEGF: increased expression of VEGF in the RPE is not in itself sufficient for CNV development, but when additional insults to the integrity of RPE-Bruch membrane are provided, CNV is rapidly induced. 39 Although it is possible that these results reflect differences between murine and human CNV, they are more likely an indication that multiple insults are required for the development of wet AMD. The human data corroborate this statement because approximately 30% of carriers of the Y402H AMD susceptibility mutation do not develop AMD. 4 Furthermore, no single variant of CFH alone has been shown to account for disease in humans, but other unidentified factors are necessary for disease (for a review, see Ref. 8) . Together, these findings argue that variants in CFH or the lack of CFH (CFH Ϫ/Ϫ ) in a normal/healthy environment do not produce neovascularization and that although complement activation is strongly associated with AMD, it is not alone responsible.
Factor H is a soluble complement inhibitor that can bind to deposited C3 and certain membrane structures and provide cells with protection from complement. Indeed, fH mutations associated with AMD are within fH "targeting" domains distinct from its SCR1-4 complement inhibitory-domain. An interesting finding here is that CR2-fH delivered by intravenous injection is able to provide protection from CNV, whereas endogenous fH, present at much higher concentrations (300 -600 g/mL), is not. It is unclear why the fH complement inhibitorydomain targeted by means of CR2 is able to provide such effective protection from CNV compared with endogenous fH, but it may be related to different binding affinities of CR2 compared with native fH at the cell surface, or it may be that CR2-mediated binding orients the complement inhibitory SCR1-5 domain of fH in a more favorable position for interaction with C3 and C3 convertases (for further discussion, see Ref. 16 ). Recently, CR2-fH was also shown to be protective in a model of intestine ischemia reperfusion injury, 16 and a similar targeting approach has been shown to enhance the efficacy of soluble Crry, an inhibitor of all complement pathways, by more than 10-fold. 15 The similar pattern of C3d deposition and CR2-fH binding at the edge of the lesion suggests that complement activation occurs on injured RPE cells at the edge of the lesion, enlarging the area of damage over time, and allowing for choroidal vessels to penetrate. The origin of the complement proteins deposited at the site of CNV is unclear. A likely source is the circulation, but our findings that C3 mRNA is expressed in the RPE-choroid and that expression is upregulated after laser treatment, support the concept that locally-produced complement proteins may play a role in injury. This hypothesis is also supported by findings that fB and fH mRNA can be isolated from RPE-choroid in human and mouse CNV. 30, 31 Irrespective of the origin of the complement proteins, they mark the site of the lesion to which therapeutic inhibitors must be targeted. Intravenous injections of CR2-fH inhibited CNV, suggesting that CR2-fH accesses the site of CNV by way of the impaired blood-retina barrier. In mouse CNV, the barrier function of RPE-Bruch membrane is compromised by laser damage; human wet AMD exhibits a compromised blood-retina barrier, with the formation of new vessels with high substance permeability.
In summary, we show that a targeted inhibitor specific for the AP of complement significantly reduces CNV and the physiological consequences of CNV on retina function. In the CNV model, AP dependence was shown in a therapeutic setting and, importantly, the therapeutic effect of CR2-fH was achieved with intravenous injection. CR2-mediated targeting of the fH complement inhibitory-domain may open new avenues for the development of treatment strategies for wet AMD. 
baseline acute 3 day delay 6 day delay acute 3 day delay 6 day delay FIGURE 7. Effect of delayed CR2-fH treatment on CNV progression. Three temporal paradigms of CR2-fH treatment were compared for efficacy in reducing CNV size. All animals were exposed to laser photocoagulation on day 0. For acute treatment, the first injection of CR2-fH was administered at the time of laser injury (with analysis on day 6; see Fig. 2 ); for the delayed treatments, the first treatment with CR2-fH was administered either on day 3 (analysis on day 9) or on day 6 (analysis on day 12) after laser injury. Data are plotted based on the day of the start of treatment (acute, 3-day delay, and 6-day delay). Compared are (A) indirect size measurements and (B) ERG b-wave amplitudes. CNV size measurements are normalized to the maximum size obtained with PBS treatment using the acute treatment paradigm. b-Wave ERG amplitudes are normalized to the baseline values before laser treatment. CNV sizes and the decrease in ERG b-wave amplitudes are significantly reduced in acutely treated animals and in animals treated with a 3-or 6-day delay (ERGs are not available for the 6-day group because of equipment failure). Eight animals per treatment group were evaluated (*P Ͻ 0.005; #P Ͻ 0.05).
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